%%%Aé% e ol _ .

FEAM, B, REvdsstHEER

Joumal of Pharmaceutical Practice and Sen.rlcecn TR R T sp——

BT P2 BB 24 T R R ARG L L AR B 2 T DL

el KEME, L&, AERE, K

Exploring the molecular mechanism of Citri Grandis Exocarpium in relieving cough and resolving phlegm
based on network pharmacology and molecular docking

CHEN Fangjian, ZHANG Yumei, WU Wenyan, ZHOU Yugin, ZHANG Yang

TEZE RIS View online: http://yxsj.smmu.edu.cn/en/article/doi/10.12206/1.issn.2097-2024.202604056

AT ARG HoA S E

Articles you may be interested in

BT 4 25 B E RN 3 TR EEEOR TP 200 1T A X 2 Bt S My SO 3 VR HIPL )

Mechanism of tanshinone II A in ameliorating acetaminophen—induced liver injury based on network pharmacology and molecular

docking techniques
2R 5 R S5 . 2026, 44(8): 417425 DOL: 10.12206/j.issn.2097-2024.202412022

BET M2 25 B K 3§ XHERT S @ ORGP 07 PRSI R 4 70 F-HL]

Exploring the mechanism of Yuchang granule on ulcerative colitis based on network pharmacology and molecular docking

Zjer S BR 5 RS 2026, 44(4): 209-215  DOI: 10.12206/j.issn.2097-2024.202407027

BT 45 2 BEA R0 F XHEE AR FE I DU R (P LA L

The antitumor mechanism of Fructus liquidambaris based on network pharmacology and molecular docking

2y 5 R4 2026, 44(1): 32-38  DOL: 10.12206/.i55n.2097-2024.202404067

BET M2 | I T RHEEEOR BRSNS SRS 52 GR T T PR T RE R AT A £ I HIL
Mechanism of Jianfu mixture in the treatment of erectile dysfunction based on network pharmacology analysis, molecular docking and

in vitro experimental validation

2R SR 5 RS 2026, 44(6): 296-305  DOI: 10.12206/j.issn.2097-2024.202407013

ST 2 25 B 5 001 XRHER S SEIRAT D706 A8 PR SV It St in S S A LR
Study on the potential mechanism of SMXBT in the treatment of AECOPD by network pharmacology and molecular docking
2RSS R S5 . 2026, 44(3): 144-151 DOL: 10.12206/j.issn.2097-2024.202311018

KEMIE AT, FRIFHEZHRER


http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202604056
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202412022
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202412022
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202407027
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202407027
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202404067
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202404067
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202407013
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202407013
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202311018
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202311018

IR SRS 202646 H 25 H 448 11
J Pharm Pract Serv, Vol. 44, No. 11, June 25, 2026 1

: ib% ’
E T WK ZHIBZ N5 FIHER AR ERITL L L AL B B 53 F AL 61

oyl KB, RS, A ERES, K B QL i K B AR R B, L 2000105 2. 5% AR
B Je = e 25500, 11 200433 3. b1 T e DR Pl A 1 A X AR IR 55 b, B 2000100

[HE] B ETRE YIS EAS TR ST ZAR 5 THE . Bk ey Rae gy
a2 553 M 5 (TCMSP) R R AL AE 21 i35 P A 47, 3833 PubChem %4#E /% . SwissTargetPrediction ~F £ Fil il A 4% £1. 45 %8
S0, B GeneCards #5045 221 DisGeNET $4 FEAR UMK . HIEAH R, VE Venn EI KBS HEHM 255 FIH String 12.0 44
5 2 b AR 5 1 - 1 PR B P 8%, B B A O R A T R R ARG (GO) T i & AR 4 B A R R 5 R R A A R4
P (KEGG) {551 & & 42 4347, 1 F Cytoscape 3.10.4 A48 “ 1 1 il o3 A% O B8 5 8 I 1 2%, R CB-DUCK2 £k - & itk 47
A FRHEIRUE, RAMNEIE AR I 2 BEAS-2B 41 fift, I CCK8 7246 I 41 L 77375 28, qPCR WAl AKTI, BCL2. EGFR
FEHFE, HER RS R 10 AN WE MRS, /R 390 4, X EuE ., BEIESS A AT 214 A4S, 10 A0 F
GAPDH(H M -3-W R W =18 ) . AKT1(RACa-22 2 FR/91 2 B2 8 1 ), EGFR(REZ A KA F3244) . BCL2(MT- 875 B+
Bel2) . CASP3 (*F ISR K & S MR 8 (A f-3) . SRC O i = I8 1% 2 R 2 11U Sre) . ESRI(ME R 324K 1) . PTGS2(RiFIAR %
G/H & % 2) . MMPI(BEJR4: )R F1§-9) . CCNDI(G1/S e FHE4uff & [ D1), GO & E4H Bl S 5NN
{55 B SR FaE . X UV-A BRI X SMIE RIS B o S5 A= i B, A A ST R I S A0 A M 5 17 e 56 4 L g
oy, Z5EE A BAETE Y HEINE A RS A0 T, KEGG BE4RE/N, HEZ M . HIF-1. TNF %
FEEH . TSR EOR, RGN S0 S GAPDH , AKTI, EGFR Fl BCL2 YA BHFHIER 1. ALk
gL R, ARG SR B T AR B 40705 2R (P<0.05), AR AKTI K-, F+E BCL2 7KF-(P<0.05), K#A% EGFR /K-, 45it

AGLT v REE T Z A RS KR I ZARVEH .
[XB2IE]  UAGLL; (ERZAbR; M2 2532, 4 W fEFIPLHI
[XEHRS] 2097-2024(2026)11-0001-09 [DOI] 10.12206/j.is5n.2097-2024.202604056

Exploring the molecular mechanism of Citri Grandis Exocarpium in relieving
cough and resolving phlegm based on network pharmacology and molecular
docking

CHEN Fangjian', ZHANG Yumei’>, WU Wenyan®, ZHOU Yugqin’>, ZHANG Yang'(1. Shanghai Huangpu District Geriatric Care
Hospital, Shanghai 200010, China; 2. Department of Pharmacy, The First Affiliated Hospital of Naval Medical University, Shanghai
200433, China; 3. Shanghai Huangpu District Yuyuan Community Health Service Center, Shanghai 200010, China)

[Abstract] Objective To analyze the molecular mechanism of Citri Grandis Exocarpium (Huajuhong) in relieving cough
and resolving phlegm based on network pharmacology and molecular docking technology. Methods The active ingredients of
Citri Grandis Exocarpium were retrieved from the TCMSP. The targets of these active ingredients were predicted via the PubChem
database and SwissTargetPrediction platform. Targets associated with cough and phlegm syndrome were obtained from the
GeneCards and DisGeNET databases, and the intersection targets were acquired using a Venn diagram. The PPI network of the
targets was constructed with the STRING 12.0 database. Core targets were screened out for GO functional enrichment analysis and
KEGG signaling pathway enrichment analysis. The “active ingredient-core target-pathway” network was established by Cytoscape
3.10.4, and molecular docking validation was performed on the CB-DUCK2 online platform. Human bronchial epithelial BEAS-2B
cells were cultured in vitro. Cell viability was detected by the CCK-8 assay, and the mRNA expression levels of 4KT1, BCL2 and
EGFR were determined by qPCR. Results 10 active ingredients of Citri Grandis Exocarpium were screened, with 390
corresponding action targets and 214 intersection targets related to cough and phlegm syndrome. 10 core targets were identified,
including GAPDH, AKT1, EGFR, BCL2, CASP3, SRC, ESR1, PTGS2, MMP-9, and CCNDI. GO analysis and KEGG showed that
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these targets were involved in biological processes such as negativing regulation of intrinsic apoptotic signaling pathway,
responding to UV-A and exogenous stimuli; were localized in cellular components including protein-containing complexes, nuclear
envelope and cytosol; and participated in molecular functions such as enzyme binding, protein kinase activity and identical protein
binding. The targets mainly regulated signaling pathways including the Estrogen signaling pathway, HIF-1 signaling pathway, and
TNF signaling pathway. Molecular docking results indicated that the active ingredients of Citri Grandis Exocarpium had favorable
binding affinity with the core targets GAPDH, AKT1, EGFR and BCL2. In vitro cell experimental results showed that Citri Grandis
Exocarpium extract significantly increased cell viability (P<0.05), downregulated the expression level of AKTI, upregulated the
expression level of BCL2 (P<0.05), and decreased the expression level of EGFR. Conclusion  Citri Grandis Exocarpium exerted
cough-relieving and phlegm-resolving effects possibly through a multi-ingredient, multi-target and multi-pathway mode.

[Key words] Citri Grandis Exocarpium; antitussive and expectorant effects; network pharmacology; molecular docking;

molecular mechanism
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